The formation of retinal new vessels in response to ocular ischaemic' of inflammatory2 disease is well recognised. In 1948 Michaelson3 stated that new vessels are associated nearly always with retinal veins. Henkind' concurred that retinal new vessels arise generally from veins and rarely from arteries. Regarding disc neovascularisation, he noted that, apart from a retinal origin of the vessels, a ciliary origin exists in certain cases. Asdourian and associates4 as well as Kohner et al.5 have confirmed a choroidal or posterior ciliary derivation of new vessels from the disc in some instances.
This investigation was designed to identify the source of disc neovascularisation. A videofluorescein angiographic technique similar to that described by Haining' was employed.
Materials and methods
Ten patients with significant disc neovascularisation of varying aetiologies were included (Table 1) . Because the equipment was available for only a short period suitable patients such as could be found were collected in advance. There were seven diabetics, two cases of chronic ocular ischaemia associated with carotid artery obstruction, and one of unknown inflammatory aetiology with peripheral vascular sheathing. All gave their informed consent.
The Topcon TRC 50VT variable angle retinal 
Results
The recordings obtained were initially slowed to onequarter of real time by the technical services division of New Scotland Yard. Subsequent assessment was carried out in the audiovisual department at Charing Cross Hospital, where editing facilities allowed infinite adjustment of playback rate. Picture quality was satisfactory in view of the low operating light levels of 10-2 to 10-3 lux. Resolution under these conditions was about 300 pixels horizontally and 225 (Figs. 3A, B, C) .
Discussion
Ocular neovascularisation is mediated by a vasoformative substance, as first proposed by Michaelson.3 Recent work7 has brought the identification of such a substance tantalisingly close. However, there are proponents of other concepts, from the mechanical' to the Darwinian.9 The optic disc is a frequent site of neovascularisation in diabetic eye disease.' Absence of both the anatomical and fuctional blood-retinal barrier" at this site might be relevant. Though a through flow of ocular fluid into the optic nerve head has been demonstrated only in rabbits,'213 there is indirect evidence of this phenomenon in primates.'4 1 If it does exist, vessels related to the disc would be exposed to a greater concentration of vasoformative substance than elsewhere.
Shimizu et al." have related the degree of retinal ischaemia to the site of new vessel formation. Thus ischaemia was moderate with retinal new vessels only, more severe with disc new vessels, and was seen to be profound with rubeosis. Interestingly, they observed that retinal new vessels were smaller when disc new vessels coexisted, and that in turn disc new vessels were small and retinal new vessels almost absent when associated with rubeosis. This appears to tally with the interpretation placed by Ashton'6 on a study of central retinal vein occlusion carried out by A retinal artery derivation of disc new vessels has not been reported previously. Three patients showed this, suggesting that it may be a common occurrence (Fig. 2) . With normal angiographic methods it would be difficult to differentiate a uveal from a retinal arterial supply. Retinal venous filling of disc new vessels is well recognised'3 and was seen in six of the patients in this study. Although such late angiographic filling may be explained by an epipapillary capillary origin, we discount this possibility for two reasons. First, the new vessel filling coincided in each case with the lamellar venous filling of retinal veins at the disc. Secondly, in two cases (1 and 5) where neovascular complexes were especially large, filling proceeded rapidly in the absence of discernible peripapillary arteriovenous shunts (Fig. 1) . Finally, one patient showed a choroidal origin of disc new vessels (Fig. 3) . Using rapid sequence angiography, Asdourian and associates4 described such a choroidal origin in four diabetics and in one patient with carotid insufficiency. The Japanese work described above,'" along with an earlier study'8 from the same department, led those authors to conclude that disc new vessels invariably have a choroidal origin. Again, standard fluorescein angiographic techniques were employed. Whether any clinical significance may be attached to the disc new vessel origin is unknown. Perhaps this knowledge could indicate the likely response to treatment. It is usually supposed that photocoagulation destroys a proportion of viable retinal tissue, allowing improved oxygenation of the remainder and thereby removing the stimulus for the release of angiogenic substance. Even though the presumably oxygen-rich outer retina is selectively damaged, this treatment may lead to a greater oxygen tension for the inner retina.3 This supposition is by no means proved, and other possibilities exist. Photocoagulation is known'9 to alter the permeability of the blood retinal barrier, and may allow a leakage of angiogenic substance into the choroid. In that case disc new vessels originating from the choroid might be expected to respond poorly, since leaking angiogenic factor could continue to act as a stimulus. Other work10 has revealed an important inhibitory role of the pigment epithelium in neovascularisation. Alteration of the normal cell layer population has been shown to increase this inhibitory activity. Perhaps treatment alters the pigment epithelial cells in this way. Whichever mechanism is at work, disc new vessels with an arterial origin may prove most likely to bleed, and would therefore be best excluded from methods of photocoagulation involving occlusion by direct application.
Notwithstanding aetiological and therapeutic conjecture, disc new vessels may be derived from the retinal artery, the retinal vein, or the choroid.
